Influence of the cross-link density on the rate of crystallization of poly(ε-caprolactone) by Sedov I. et al.
Polymers, 2018, vol.10, N8
Influence of the cross-link density on the rate of
crystallization of poly(ε-caprolactone)
Sedov I., Magsumov T., Abdullin A., Yarko E., Mukhametzyanov T., Klimovitsky A., Schick C.
Kazan Federal University, 420008, Kremlevskaya 18, Kazan, Russia
Abstract
© 2018  by  the  authors.  Cross-linked  poly(ε-caprolactone)  (PCL)  is  a  smart  biocompatible
polymer exhibiting two-way shape memory effect. PCL samples with different cross-link density
were synthesized by heating the polymer with various amounts of radical  initiator benzoyl
peroxide  (BPO).  Non-isothermal  crystallization  kinetics  was  characterized  by  means  of
conventional differential scanning calorimetry (DSC) and fast scanning calorimetry (FSC). The
latter  technique was used to obtain the dependence of  the degree of  crystallinity  on the
preceding cooling rate by following the enthalpies of melting for each sample. It is shown that
the cooling rate required to keep the cooled sample amorphous decreases with increasing
cross-link  density,  i.e.,  crystallization  process  slows  down  monotonically.  Covalent  bonds
between polymer chains impede the crystallization process. Consequently, FSC can be used as a
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